Functional crosstalk between hOgg1 and the helicase domain of Cockayne syndrome group B protein.
We have previously reported that the Cockayne syndrome group B gene product (CSB) contributes to base excision repair (BER) of 8-hydroxyguanine (8-OH-Gua) and the importance of motifs V and VI of the putative helicase domains of CSB in BER of 8-OH-Gua. To further elucidate the function of CSB in BER, we investigated its role in the pathway involving human 8-OH-Gua glycosylase/apurinic lyase (hOgg1). Depletion of CSB protein with anti-CSB antibody reduced the 8-OH-Gua incision rate of wild type cell extracts but not of CSB null and motif VI mutant cell extracts, suggesting a direct contribution of CSB to the catalytic process of 8-OH-Gua incision and the importance of its motif VI in this pathway. Introduction of recombinant purified CSB partially complemented the depletion of CSB as shown by the recovery of the incision activity. This complementation could not fully recover the deficiency of the incision activity in WCE from CS-B null and mutant cell lines, suggesting that some additional factor(s) are necessary for the full activity. Electrophoretic mobility shift assays (EMSAs) showed a defect in binding of CSB null and motif VI mutant cell extracts to 8-OH-Gua-containing oligonucleotides. We detected less hOgg1 transcript and protein in the cell extracts from CS-B null and mutant cells, suggesting hOgg1 may be the missing component. Pull-down of hOgg1 by histidine-tagged CSB and co-localization of those two proteins after gamma-radiation indicated their co-existence in vivo, particularly under cellular stress. However, we did not detect any functional and physical interaction between purified CSB and hOgg1 by incision, gel shift and yeast two-hybrid assays, suggesting that even though hOgg1 and CSB might be in a common protein complex, they may not interact directly. We conclude that CSB functions in the catalysis of 8-OH-Gua BER and in the maintenance of efficient hOgg1 expression, and that motif VI of the putative helicase domain of CSB is crucial in these functions.